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Investigation of standard production process of Citrus PMFE. The effects of extraction and purification on the yield of PMFs were investigated and optimized by orthogonal tests for a standard production process of citrus PMFE. Firstly, 50 g of Citrus reticulata 'Chachi' peel sample was weighed into a 1000-mL round flask using heat reflux extraction (HRE) under different extraction conditions. The HRE conditions tested in our study include immersion time, extraction solvent, granule size, solid/solvent ratio, extraction time and times.
Significant factors (independent variables) were optimized using Orthogonal design assistant 2.0, and every factor included 3 levels from low to high, respectively. The purification process of PMFs by macroporous resin chromatography has been investigated including static adsorption and desorption properties of macroporous resins and dynamic adsorption and desorption tests.
Quantitative and qualitative analysis of the major components in citrus PMFE. A total of 56 PMF compounds were chemically characterized by high performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry (HPLC-QTOF/MS) according to the method published before (Zeng et al., 2017) .
Quantitative analysis of four major flavonoids (sinensetin, nobiletin, 3,5,6,7,8,3',4 '-heptamethoxyflavone and tangeretin) in citrus PMFE was conducted by high performance liquid chromatography coupled with diode array detector (HPLC-DAD).
Chromatographic separation was performed on an Agilent ZORBAX SB C18 (4.6×250 mm, 5 μm) with an on-line filter in front of the column. The mobile phase consists of 1‰ formic-water (A) and acetonitrile (B), with a gradient elution as follows: 0-3 min, 25-50% B; 3-7 min, 50-58% B; 7-11 min, 58-58% B, 11-15 min, 58-70% B. Sample injection was 2 L.
The flow rate was set at 1 mL/min and the column temperature was 30 °C. The wavelength was set at 330 nm. Viability assay. Cell viability was detected by MTT assay. Briefly, HL-7702 cells were seeded at the density of 2.5× 10 5 cells/well in a 96-well plate. Cells were treated with PMFE as indicated. After 18 h, MTT (5 mg/mL) was added and incubated for 4 h. The cytotoxicity of PMFE was determined by microplate reader (Multiskan FC).
Nile-Red Staining. 100 ng/mL stock solution of Nile-red was prepared in PBS. After fixation with 4% paraformaldehyde (PFA) in PBS, cells were washed twice with PBS and stained with 100 ng/mL Nile-red in the dark for 10 min at room temperature followed by three washes with PBS. The nile-red stained cells were analyzed with Leica DMIRB (Nikon, Japan).
Epididymal fat and liver weight measurements. Freshly isolated epididymal adipose tissues and liver were weighed after the sacrifice of mice.
Oral Glucose tolerance test (OGTT) and insulin tolerance test (ITT). Oral Glucose
tolerance test (OGTT) was performed on mice fasted overnight with free access to water, and insulin tolerance test (ITT) was tested after 6 h fast. Mice were intragastrically (i.g.) gavaged with 2 g/kg glucose (Sigma) or intraperitoneally (i.p.) injected with 0.75 U/kg insulin (Sigma).
Blood glucose was measured in tail vein blood at 0, 15, 30, 60, 90, 120 min after the glucose gavage and 0, 30, 60, 90, 120, 150 min after insulin injection. Area under the curve (AUC) was calculated to quantify the OGTT and ITT results. 16S rDNA amplicon sequencing. The QIIME data analysis package was used for 16S rDNA data analysis. The forward and reverse reads were joined and assigned to samples based on barcode and truncated by cutting off the barcode and primer sequence. The effective sequences were used in the final analysis. Sequences were grouped into operational taxonomic units (OTUs) using the clustering program VSEARCH (1.9.6) against the Silva 119 database pre-clustered at 97% sequence identity. The Ribosomal Database Program (RDP) classifier was used to assign taxonomic category to all OTUs at confidence threshold of 0.8.
Sequences were rarefied prior to calculation of alpha and beta diversity statistics. Alpha diversity indexes were calculated in QIIME from rarefied samples using for diversity the Shannon index, for richness the Chao1 index. Beta diversity was calculated using weighted and unweighted UniFrac and PCoA. 
